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Preparation of Multi—functional Brick Using MSWI Fly Ash

Hyo-Jin Ban* - Eun-Zoo Park - Woo-Keun Lee’
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ABSTRACT : With the advance of industrialization and urbanization, a lot of waste has been discharged and treated by incineration. But
fly and bottom ashes are generated in this process. In addition, the treatment method to recycle sewage sludge and melting slag is re-
quired to manage these wastes. The objective of this research was to prepare of multi-functional brick which were made from MSWI
(Municipal solid wastes incinerator) fly ash, sewage sludge and slag. The bricks were made by mixing raw materials and then drying for
24 hours. Next, they were dried for 24 hours at 160°C and fired for 2 hours. Calcination temperature was changed to discuss the effect
of temperature from 1,080C to 1,130°C. Compressive strength of a brick was creased with the increase of temperature. To increase
mixing ratio of fly ash and slag reduce the compressive strength the optimal condition was the mixing ratio of fly ash: melting slag:
sewage sludge : clay as 10:20:5:65 and 1,150C of calcination temperature. Compressive strength was obtained as about 41 MPa at
this condition.
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BoATol] AlgE A7 (MSWI Fly ash; MF)& A
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| Raw materials |

A= HitE HES AFHSA ARSI !
AHE-E AFE ] XRF #4] 2= Table 20 YERSATH | Sieving (16 mesh) |
SRR O] T3AEE CaO Tl 553 win® 7P § l
o BRS AAFT YoM, i HRES VT TG | Mixing |
o] 91‘2111}. SHEUWN L= Fer059] &l 319 wi% e )
B, Si0;, o] 299 wi%d e AT F YATh HES | Preparing |
= ‘1—%54 WAl FEFS mAE FEREES] ALOs |
o} SiO7F FAEYS ¢ & ATk | Dry |
. o . 80T, 24 hr
Table 1. Introduction of target incineration plants ! «— N
X - 160TC, 24 hr
Sit Treatment Capacity Equipment
ite inati
ton/d  No.  Total Incineration ~ Control facility | Calcination |
Stoker SDA", BF® l
A 250 3 50 ) ’
! Rotary Kiln SCR° | Product |
SDA'": Spray Dry Absorber, BF’: Bag Filter, Fig. 1. Schematic diagram for brick preparation.
SCR’: Selective Catalytic Reduction
Table 2. Chemical composition of materials (Unit : wt%) Table 3. Mixture ratio by blending weight of testing mateﬁals
Sample : (Unit: wt%)
Elements MF Slag Clay MF Slag Sewage sludge Clay
Si0, 2.04 29.92 58.33 0 5 85
ALO; 0.74 9.04 2422 10 10 5 75
Ca0 55.30 17.51 5.70 20 5 65
Fe,05 0.81 319 2.86 0 5 75
K,O0 3.66 1.00 1.44 20 10 5 65
TiO» 0.27 0.81 0.49 20 5 55
MnO 0.06 0.50 0.04 0 5 65
SO3 4.12 0.05 0.57 30 10 5 55
Na,O 7.72 3.30 1.52 20 s 45
P,0s 0.22 1.78 0.03
40 0 5 55
Total 74.94 95.77 94.93
50 0 5 45

MF*: MSWI Fly ash, Slagb: melting slag
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Table 4. Operation conditions of heat treatment (Calcination)
Temp.(C) 1080, 1100, 1115, 1130
Time 2 hr
5C/min

Heating rate
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Table 5. Effect of temperature on the compressive strength of

MSWI Fly ash (Unit: MPa)
Temp. (C)
1 11 111 11
ME (wt%) 080 00 5 30
10 153 16.6 40.8 13.9
20 7.5 10.4 18.5 5.7
30 49 7.7 14.6 134
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Fig. 2. Effect of MF mixing ratio on the compressive strength.
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Fig. 3. XRD patterns according to MF mixing ratio.
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Fig. 4. Effect of mixing ratio of materials on the compressive strength.
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Table 6. Heavy metal concentrations in ashes and melting

slag by leaching test (KSLT) (Unit: mg/L)

(x; ) (31;/%) Pb Cu Zn cd
0 0.09 0.07 N.D

10 10 0.23 0.24 N.D N.D*
20 0.23 0.29 0.01
0 0.06 0.08 0.15

20 10 N.D 0.23 0.07 N.D
20 0.26 1.60 0.06
0 0.06 1.52 0.39

30 10 0.20 N.D N.D N.D
20 0.17 N.D N.D

MF Raw” 29.47 0.12 20.51 N.D

Leching standard 3.0 3.0 N.D 0.3

N.D* Not detected
MF Raw’: MSW1I fly ash raw materials

Table 7. Heavy metal concentrations in ashes and melting

slag by leaching test (TCLP) (Unit: mg/L)

(}XI; : (\iltai) Pb Cu Zn cd
0 1.07 0.08 0.15

10 10 0.22 0.36 0.03 N.D*
20 0.24 0.16 0.05
0 2.48 0.07 N.D

20 10 0.25 0.32 0.02 N.D
20 021 0.29 0.01
0 2.59 0.68 0.12

30 10 0.22 0.30 0.01 N.D
20 0.24 0.18 0.01

MF Raw’ 29.05 0.13 2.859 N.D

Leching standard 5.0 - - 1.0
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